with difficult-to-control neonatal diabetes? 2. What considerations are necessary to develop a safe discharge plan for such a patient?
COMMENTARY

Initiating CSII
To better control her blood glucose levels, physicians treating T.C. considered initiating insulin pump therapy. After parental consent was obtained and diabetes education was provided, continuous subcutaneous insulin infusion (CSII) therapy was started via an insulin pump (Medtronic 512) on day 27 of T.C.'s life. She was started with an initial basal infusion rate of 0.05 units/hour using lispro insulin in 10x dilution (Humalog U10/ml, Eli Lilly and Co.). For a consistent feeding regimen (every 2-3 hours), four to six basal rates were used without any mealtime boluses. The target blood glucose was set for premeal (108-144 mg/dl) and postmeal (162-216 mg/dl). The pump was tucked in a slipper attached to the outside of the infant's diaper. The pump insertion site (thighs) was changed every 3-4 days. T.C. was discharged home after 7 days of insulin pump therapy with the following basal rates: midnight, 0.04 
CSII results
T.C.'s initial high blood glucose levels at diagnosis gradually normalized (90-144 mg/dl ) with IV insulin infusion. With SC injections (NPH and aspart or ultralente and aspart), her blood glucose levels varied widely (23.4-630 mg/dl), with most of the readings in the high 300 mg/dl range ( Figure 1 ) During the first week of CSII therapy (day 27 to day 34 of T.C.'s life), her blood glucose levels ranged from 54 to 360 mg/dl, with 40% of the readings within the target range (90-144 mg/dl) ( Figure 2a ). However, after initial stabilization on CSII, her blood glucose variability decreased significantly, with 90% of the readings within the target range. Figure 2b shows a sample of blood glucose data when T.C. was 2 months old and still using the pump. On CSII, the frequency of hypoglycemia (< 54 mg/dl) and hyperglycemia (> 200 mg/dl) was decreased to < 10%, as observed in Figure 2b . No severe hypoglycemia (< 36 mg/dl) was documented or reported by the mother while T.C. was on CSII.
The frequency of blood glucose monitoring decreased from 8 to 12 times per day on SC insulin injection therapy to 4-6 times per day on CSII therapy. No adverse effects, including soiling of the pump with feces or urine, were reported. With the replacement of two to three SC insulin injections daily by one catheter insertion every 3-4 days on CSII, the parents reported a greater level of satisfaction in their child's diabetes management.
Initial blood samples were negative for serum ketones and for autoimmune markers of type 1 diabetes. Cytognetic analysis identified a duplication of chromosome 6 consistent with a known cause of transient neonatal diabetes. T.C.'s initial A1C was at 3% and remained within the reference range at 4 months of age (5.9%). The level of serum C-peptide was low at diagnosis (< 166 pmol/l) but increased (560 pmol/l) at 4 months.
Further discussion
In this case, we describe a case of transient neonatal diabetes in which insulin pump therapy was used efficiently during the neonatal period. To our knowledge, this case is the second-youngest baby reported in the 
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literature who was treated successfully with insulin pump therapy. The difficulty of diabetes management in young infants is well known.
1 In our patient, after initial stabilization on CSII, blood glucose levels demonstrated less variability and eventually approached the target range without any significant hypoglycemia or hyperglycemia.
A number of studies have also demonstrated the safety and efficacy of CSII in children with type 1 diabetes.
2-4 None of these studies included children younger than 1 year of age.
To date, CSII therapy has been used sporadically in neonatal diabetes. This issue is likely exacerbated by the infrequency of the disease. One such case study describes an infant with permanent neonatal diabetes with a Kir6.2 mutation, 5 who was treated effectively with CSII therapy from age 4 months to 9 months, when the therapy was switched to glybenclamide. reported their experience with the use of CSII in two cases of neonatal diabetes; insulin pump therapy had been started on day 43 in one case and on day 30 in the other. Consistent with our experience, the traditional approach of SC insulin injection therapy with NPH or ultralente and a rapid-acting insulin analog failed to control glycemic excursions. Transition to CSII provided better glucose control and made diabetes management easier.
We believe that the single-source of carbohydrate during early infancy made glycemic control with only basal rates easier and simpler for the parents than attempting to provide mealtime boluses. Specific instructions were given to disconnect or suspend the pump and contact the physician when the baby's blood glucose was < 72 mg/dl. The treatment of hypoglycemia with glucose water or formula was recommended, and the parents were taught how to administer a glucagon injection in case of a hypoglycemic emergency.
However, the use of diluted insulin helped us titrate the basal rate to as low as 0.01-0.03 units/hour, particularly during the period of weaning from insulin pump therapy.
Pump insertion in this young infant with limited subcutaneous fat was a great challenge. In addition, with 6-8 wet diaper changes per day, there was potential risk of site infection. However, with careful site change, we did not encounter such problems. In our experience, the upper outer part of the thigh provided a suitable area for pump insertion.
Early discharge from the hospital would not have been possible without CSII because of T.C.'s wide blood glucose fluctuations on SC insulin injection therapy. With CSII, we reached our therapeutic goal of providing T.C.'s parents a means to manage their infant's diabetes in a comfortable and safe environment and to promote growth of the infant. In the absence of current guidelines, we believe our experience in the management of diabetes by insulin pump therapy in a neonate will be a helpful addition to this limited literature.
CLINICAL PEARLS
Guidelines on CSII during the neonatal period are lacking. We have described our experience of insulin pump therapy in a 27-day-old neonate with transient neonatal diabetes. Our patient is the second youngest among the infants reported in the literature with a history of successful use of the insulin pump. The following recommendations for insulin pump therapy during the neonatal period are made from our experience:
• Careful assessment of parental support and motivation for CSII is crucial.
• Written instructions must be provided for an insulin regimen using diluted insulin.
• Clear directions must be given to suspend the insulin pump for hypoglycemic emergencies.
• Successful CSII therapy in this agegroup requires around-the-clock health care professional support. 
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